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A lift on the strict regulation on MRDT104 will most likely results in an increase in the number of human
cases. Such an increase will to some extent be counteracted by the industry’s general effort against
Salmonella. Even with a substantial increase in the MRDT104 prevalence in the pig production, the
excess mortality due to this source will be negligible, when the total number of human Salmonella
cases ascribed to pork is as low as it is in Denmark (163 reported cases in 2001, 77 in 2002).  
Conclusion: This study demonstrates the importance of focusing on the absolute size of a problem
in order to allocate resources most cost-effectively in a national surveillance-and-control programme.
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Summary: The Danish society costs for human gastroenteritis from pork related Salmonella and Yersinia
have been estimated for 2002. The expenses for the veterinary salmonella- program in 2002 are calculated
to 6.9 million Euro. The registered human cases only represent the more severely affected human cases;
the total number of human cases might be 5 to 20 times higher. The registered salmonellosis and yersiniosis
cases are assumed to have lost 8 and 7 working days through sickness; whereas the not registered
cases are assumed to have lost 2 working days, respectively. The Danish society costs in 2002 for pork
related salmonellosis and yersiniosis due to gastroenteritis are estimated to 0.16 – 0.59 million Euro and
0.32 – 1.3 million Euro, respectively. Between 70-90% of the society expenses are due to lost days of work. 
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Materials and methods: The aim of the study is to estimate the Danish society costs for human
gastroenteritis from pork related Salmonella and Yersinia in 2002, the effect of the control programs
on the number of infected Danes and the amount of saved society expenses from 1994 to 2002.
Sequelae, chronic health effects and premature death are not included in the estimates. 
A national Salmonella surveillance and control program for swine have been implemented in Denmark
since 1995 (Nielsen et al. 2001). The level of Salmonella is controlled at various stages: feedstuffs,
breeder and multiplier herds, weaner-producers, finisher herds and at the slaughterhouse. The
registered human incidence of pork related salmonellosis has declined from 22 per 100.000 inhabitants
in 1993 to 1.4 per 100.000 in 2002 (Anonymous 2003). The expenses for the veterinary salmonella-
program in 2002 were calculated to 6.9 million Euro, of which the swine industry covers 92%. No specific
veterinary Yersinia control program exists in Denmark. However, slaughter hygiene has steadily been
improved during the last decade and is considered to have reduced the prevalence of Yersinia in
pork. The registered human incidence of Yersiniosis has declined from 14 per 100.000 inhabitants in
1993 to 3.8 per 100.000 in 2002 (Anonymous 2003). There is no source account for human yersiniosis
in Denmark, but we assume that at least 80% of the Yersiniosis cases are food borne (Mead et al 1999),
and that all originate from Danish pork. However, the registered human cases only represent the
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more severely affected human cases, and the total number of human cases might be 5 to 20 times
higher. The presented estimates include registered cases that are: a) hospitalised; b) hospitalised and
undergoing surgery; c) tested positive by a general physician as well as infected but not registered
cases where: d) no positive faecal sample is taken by physician; e) physician is not consulted.
The society expenses for consulting a Danish physician in general practise were 10 Euro, and the culture
expenses for Salmonella and Yersinia were in average 120 Euro and 131 Euro, respectively.  In Denmark,
26.5% and 11.8% of the registered salmonellosis and yersiniosis cases are hospitalised. Of the hospitalised
cases 2.3% and 1.8% undergo surgery (Helms, personal communication). A patient submitted to hospital
with gastroenteritis in 2002 is estimated to cost 2.810 Euro and cases undergoing surgery cost 8.958 Euro.
Registered salmonellosis cases are assumed to have 13 days of sickness (Mølbak at al, 2003), whereas
the registered Yersiniosis cases have 11.5 days of sickness (Gerner-Smidt, personal communication).
The number of working days in Denmark is on average 221 per year (61% of all days), and if the case
is a child, a parent is assumed to have lost days of work. An average lost working day, estimated as
75% of the average wages for daya public employee in 2002, is estimated to 160 Euro.
Results: The estimated society expenses, medical and lost working days, for human cases of
salmonellosis and yersiniosis are shown in table 1.
Table 1. Estimated society expenses, medical and lost working days, for human cases of salmonellosis and
yersiniosis in Denmark 2002. 
In 2002, Danish pork is assumed to be the source of 77 registered cases, equivalent to a cost of
165,300 Euro. Table 2 shows the estimated number of cases and annual expenses for the registered
salmonellosis cases; as well as for non-registered cases assuming only 5% of the “real” infected cases
are registered.
Table 2. The estimated annual expenses 2002 for the salmonellosis cases, where only 5% of the “real” infected
cases are registered. All expenses are in Euro. * Assume 35% consult a physician.
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Table 3 summarizes the expenses, number of registered case and estimated “real” cases, when 5%
to 20% of the cases are registered.
Table 3. The Danish society costs in 2002, human medicine and lost days of work, for pork related
salmonellosis and yersiniosis assuming 5-20% of the real cases are registered.
Discussion: The veterinary Salmonella control program for swine have reduced the pork related
number of human salmonellosis cases from 1,144 cases registered in 1993 to 77 cases in 2002. The
annual expenses to the program were 6.9 million Euro in 2002. In total, the expenses to the veterinary
program have been close to 90 million Euro since its initiation in 1995. Assuming that the number of
human cases had remained at the pre-control level if the salmonella-program have not been
implemented, the program have reduced the occurrence of human salmonellosis in Denmark by
approximately 1,000 registered cases in 2002. The majority of human salmonellosis cases are not
registered, as only the more severely affected patients are examined by culture, so the “real” number
of salmonellosis cases avoided in 2002 was probably 5,000-20,000, equivalent to a saved society cost
of at least 3.5-8.2 million Euro. Between 70—90% of the society cost to human salmonellosis and
yersiniosis is due to lost working days. From a society point of view, the salmonella-program and the
improved hygiene on slaughterhouses have significantly reduced the Salmonella and Yersinia related
expenses to hospitalisation, consultation to physicians and lost days of work.
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Summary: The primary aim of this study was to detect and genotype Campylobacter strains from
pigs and humans. AFLP (amplified fragment length polymorphism) analysis was used to compare
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